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ABSTRACT
AK EVALUATION OF A PROCESS COSTING SYSTEM 
FOR A BRICKMAKING PLANT 
BY
EYÜP HASAN Ö2SÜMER
SUPERVISOR: ASS.PROF. CAN SIMGA MUGAN 
SEPTEMBER 1992
This thesis is a case study about a brickinaking plant in 
Türkiye. The principles of a process costing system are applied 
to a specific firm in this sector.
This study will be used for understanding the cost structure 
and cost factors of a brickmaking plant and it is a source for 
making pricing decisions in a competitive market.
In the thesis, the typical production technologies and 
departmentalization of the plant are explained and the cost 
factors are analyzed. A spreadsheet program calculates the cost 
for a brick.
This study also covers some of the previous studies under­
taken in other countries about the same subject.
KEY WORDS : Process costing, brickmaking, departments, cost
evaluation.
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1-INTRODUCTION
Housing is an essential need of mankind, and worldwide - 
especially in the developing countries - there is an immense 
deficit of dwellings. It is therefore among the most important 
tasks of the developing countries to create cheap housing for 
their people and reduce the unemployment level.
The building up of a brick industry is especially well 
suited to do this and to contribute towards the economical devel­
opment and opening up of a country (Bender,Schmalzried,1986).
Türkiye is a developing country where the brickmaking indus­
try is a strategic industry.
As the brick price is determined by the market and can only 
be adjusted slov;ly and with difficulty to cost increases, it is 
essential to keep a constant watch on cost development and the 
causes of cost fluctuations. A knowledge of cost influencing 
factors is a valuable instrument for deciding on measures to
bring costs down (Haendle,1982).
2-TYPICAL PRODUCTION TECHNOLOGIES AND PROCESSING
TECHNIQUES FOR BUILDING BRICK PRODUCTION
2.1- INTRODUCTION
The brick industry is characterized by a multiplicity of raw 
materials and numerous different types of products. This fact, 
together with particular regional and local conditions, has led 
to the development of diverse technologies, processing and pro­
duction techniques v/ithin the scope of brick engineering.
Building bricks are used practically in every country on 
earth, whereby there are naturally certain regional differences 
in size and coring ( solid, vertical-core and horizontal-core 
bricks ).
viewed globally, all stages of building brick fabrication, 
from the simplest of backyard brickmaking operations to fully 
automatic industrial-scale facilities, should be found around the 
world.
Depending on a given country's state of technical develop­
ment and financial means, the same basic technology as that used 
in other countries may be employed, but with a different degree 
of mechanization/automation (Bender,Schmalzried,1982). 
Differentiation is made between:
- simple or small-scale technologies characterized by a large 
share of manual labor and only a few simple machines and facili­
ties ( Fig. 1 );(Bender,Schmalzried,1986).
- so-called intermediate-scale technology displaying a higher 
degree of mechanization and partial automation;
- large scale technology with its fully automated production
facilities and enormous capacities ( Fig. 2) ( Bender,Schmal­
zried, 1982) .
Building brick production processes comprise the following 
traditional stages of fabrication (Bender,Schmalzried,1982):
- raw materials extraction
- raw material storage
- preparation
- shaping
- drying
- firing
- sorting, stacking, packaging, and dispatch.
Numerous different machines and processing techniques are 
available for use in accomplishing each of the above steps of
fabrication. Each of these can in turn be combined in one way or 
another with the machinery and techniques used for other fabrica­
tion stages, so that there is practically unlimited number of
possible combinations and variants within a single factory.
2.2-SMALL-SCALE AND MEDIUM-SCALE FACILITIES
In various countries, there are still numerous primitive 
brickyards characterized by manual extraction of clay, molding by 
hand, open air drying and clamp firing.
The next higher stage is the development with regard to 
preparation and shaping equipment. Numerous types of preparation 
equipment can be combined at will in order to meet the diverse 
requirements posed by different degrees of mechanization, clay 
properties, and capacity ratings.
The stage immediately superior to open-air drying is the 
outdoor drying shed in combination with drawers, electrical 
traversers, elevators and descenders.
At the firing stage, various types of annular and zig-zag 
kilns are still in widespread use in many countries, where they 
continue to represent an economical alternative to tunnel kilns
(Bender,Schmalzried, 1982) .
2.3-HIGH-TECHNOLOGY FACILITIES
Figure 2 depicts a modern brickmaking plant of the kind 
found in industrial countries.
The most popular preparation technique is the semi-dry 
method involving crushing rollers, wet pan mills, impact rotor 
crushers, disintegrators and rolling mills for the various stages 
of comminution.
t[Q.
PIGUEE lo layout of a simple brickworks 
(Bender, Schmalzried, 1986)
since a certain raw material buffer is required between 
preparation and shaping, the requisite quantity is stored in clay 
silos, whereby the accompanying aging effect is a welcome by­
product .
Auger extrusion is the most popular shaping method, whereby 
combined de-airing extruders account for about 90 % of the ma­
chine in use,Due the fact that the pressing capacity of the 
extrusion machines is constantly being increased, multiwire 
cutters have become more and more popular..pn5
Chamber type and tunnel dryers are most often preferred for 
drying.
The kiln\dryer heat cycle has become one of the most impor­
tant aspects of any economical operation.Setting machines are 
standard equipment in modern brickyards, in order to save labor 
by handling green and baked bricks.
For firing, tunnel kilns in all sizes, types, designs, and 
modes are predominant. The fired wares are usually unloaded with 
the aid of destackers.
By now also quite common is the practice of tightpacking 
bricks according to various techniques e.g. with or without a 
pallet, all of which are fully automatic.
Heavier packages are also wrapped in steel or synthetic 
straps in order to enhance handling safety.
Sorting is usually limited to the removal of broken bricks 
(Bender, Schmalzried,1982) .
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3.1-HISTORY OF THE PLANT
As a result of the continuous growth trend in construction
sector in the 1970's, Dev Blok A.S. has started producing all 
kinds of bricks in 1974, The aim was to utilize the very good 
quality of famous Turgutlu clay, in producing the best quality 
bricks.
The history of brickworks in Turgutlu goes back hundreds of 
years. Now, there are more than 100 brickmaking plants in Turgut­
lu, producing half of the total brick demand in Türkiye.
Merchants from Turgutlu and Istanbul decided to invest in 
brick industry and joined their funds to built the latest " state 
of the art " brickmaking plant, in order to meet the demand in 
1973 .
After a search for national and international process and 
plant engineering tenders, Messrs. Lingl and Haendle from Germany 
were awarded the main contract.
Messrs. Lingl supplied the entire cutting and handling 
system, the continuous dryer and tunnel kiln. The contract for 
the preparation machinery, the wet pan mill, proportioning box 
feeder, rolling mill and de-airing extrusion unit was awarded to 
the firma, Haendle. Other suppliers chosen from Türkiye.
Plant was designed for a capacity of 400 tons of fired clay 
per day, with a 48 week working year, 2 times 8 hours working 
shift per day.
Presently,vertical coring, perforated clay blocks at differ­
ent sizes are at present manufactured, working on a seven-day 
week with two shifts of 7.5 hours per working day, 52 week work­
ing year basis.
3-THE BRICKMAKING PLANT
3.2-DESCRIPTION OF THE
Raw Materials Extraction and Storage P L A N T
A large number and amount of clay deposits are to be found 
in the immediate vicinity of Dev Blok, which safeguard raw mate­
rials supplies in the long term. High quality clays are available 
in the quarries. Extraction is made by different firms special­
ized in this area. Dev Blok buys the clay from different clay 
suppliers and mix them with caterpillar dozers, proportioning 
box.
Transportation of the clay from the pit is made with the 
lorries, which have dumpers to make haulage operation easy.
The prices change every year, but competition between firms 
decreases the prices to the normal level.
The haulage of clay from the pit begins in July and ends in 
September while the climatic conditions stop the operation in the 
pit.A whole year's supply must be stored in stockpile for buff­
ering and aging purposes.
Preparation and Shaping
The clay from the stockpile which is proportioned with a box 
feeder arrives at a wet pan mill where coarse crushing is per­
formed. All the clay is transferred betv/een preparation machines 
with conveyor belts. A conveyor belt then pass the prepared clay 
to the preliminary polling mill and following that, fine rolling 
mill grinds the clay. For aging, the clay arrives at the store­
house which is also a buffer before the shaping plants. After 48 
hours of aging, the clay is distributed to two separate shaping 
plants.
The second shaping plant was built in 1984 in order to 
increase capacity, full utilization of the kiln and reduce the
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costs. This new shaping and open-air dryer was adapted to the 
original high-tech German plant.
The first German plant was not sufficient to produce all 
sizes of bricks and the dryer capacity was not enough to increase 
capacity. For a capacity expansion, it should be added a new 
dryer, and for this new dryer a separate heat source should be 
installed. This new heat source cost and operating the dryer 
will make total cost for a brick higher than other competitors. 
Open-air dryer is an alternative for the continuous dryer when 
the climatic conditions has been considered for Turgutlu. More 
than 180 days in a year, there is sunlight at the region. This 
makes the drying operation in open air efficient.
Costs for the maintenance repair for an automated plant are 
higher then costs for a labor intensive open air dryer.
Considering these facts, Dev Blok management decided to 
built an open-air dryer system. For the new plant, all machinery 
were supplied by the Turkish firms.
The hydraulic cutters cut the extruded column according to 
the desired sizes in both shaping plants.
In the German plant, handling and conveying,and setting 
bricks to the pallets for dryer car loading was done by automatic 
handling system. In the second plant, the bricks after the cutter 
are conveyed and than, are put to the scaffolds by hand for open 
air drying. The scaffolds are transferred to the sunlight with 
the tractors which have hydraulic lift in order to remove the 
scaffolds. In the German plant, the bricks after the cutter are 
conveyed to the drying car pallets, are set and then the pallets 
are put to the drying car which has tiers suited to the ventila­
tion of the air between bricks. All system is automatic and 
desires only one supervisor.
The dryer car is transferred to the dryer with a automatic 
handling equipment.
Drying
The overall heat engineering concept at the continuous dryer 
and Lingl kiln was drawn up according to the latest process 
engineering aspects. The main aim was to reduce the energy con­
sumption as far as possible for heat and electric power.The 
continuous dryer is heated with kiln waste heat in the form of 
hot air and also from heat recovery systems. There is not another 
external heat source for the dryer. This dryer system guaranties 
a full year operation and production.
In open-air dryer the production process depends on the 
climate. If the weather conditions is rainy, the brick drying 
takes longer and production must be stopped, while there are 
undried bricks.
After a prolonged time, the drying operation ends and the 
dry, green products should be loaded to the kiln cars for firing.
In German plant, the unloading of dryer cars are done with a 
semiautomatic system, with pallet return to the shaping depart­
ment. The green bricks are loaded kiln car manually in the load­
ing station, the free pallets are returned with conveyors to the 
shaping department.
The entire transport of the dryer cars is fully automatic.
There is also a second loading station for open-air dryer. 
The scaffolds are unloaded to a conveyor band, and loading work­
ers load the green bricks to the kiln car manually.
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Firing
The bricks are fired in a tunnel kiln with coal firing. Heat 
recovery system transfers waste heat to the dryer. All firing and 
drying system is controlled and monitored by electronic control 
system delivered by Lingl. Coal is supplied by the different 
mining companies.
The kiln car transport has been done by automatic system. 
Unloading and Dispatch
Unloading of the kiln car is done by hand to the lorries.
The bricks are loaded from the kiln car directly to the 
customer hired or owned lorries for dispatch.
If not, the daily production is loaded to the company owned 
lorries to store in the yard for further dispatch.
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4-DEPARTMENTS IN THE FACTORY 
4.1-DEPARTMENTS
According to processes and machines used in the production , 
Dev Blok's cost allocation centers can be divided into two main
cost center types, manufacturing and service. There are 7 main 
manufacturing department and 8 service department, supporting for 
the continuous production of manufacturing departments. These 
departments are as follows : ( for simplicity, codes are given to
each department ).
DEP 1.0 
DEP 2.1 
DEP 2.2 
DEP 3.1 
DEP 3.2 
DEP 4.0 
DEP 5.0
MANUFACTURING DEPARTMENTS
CLAY PREPARATION
GERMAN SHAPING AND HANDLING
NEW SHAPING
GERMAN DRYING SYSTEM
OPEN-AIR DRYER SYSTEM
FIRING
DISPATCH
SERVICE DEPARTMENTS
SDEP 1.0 : FACTORY ADMINISTRATION 
SDEP 2.0 : SALES 
SDEP 3.0 : ACCOUNTING 
SDEP 4.0 : PROCUREMENT
SDEP 5.0 : PLANT GUARDS AND TRANSPORTATION
SDEP 6.0 : FACTORY CLEANING
SDEP 7.1 : MECHANICAL WORKSHOP
SDEP 7.2 : VEHICLE SUPERVISION WORKSHOP
For the factory, the production processes are explained 
sequentially with brief explanation. There exists parallel proc­
essing between shaping plants, DEP 2.1 and DEP 2.2. Figure 3 
shows the flow of production (sequential processes), cost items 
for each manufacturing department.
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4.2-FLOWCHART FOR THE PROCESSES IN THE FACTORY
TRANSPORTATION OF THE CLAY 
FROM THE QUARRY WITH LORRIES
MIXING AND GRINDING OF CLAY 
WITH CATERPILLAR DOZERS
STORAGE OF CLAY IN STOCKPILE
AGEING OF CLAY 
UNDER CLIMATIC CONDITIONS
HAULAGE TO THE BOX FEEDER
FILLING OF BOX FEEDER 1 
WITH WHEELED LOADER
FEEDING WITH BOX FEEDER
CONVEYING TO WET PAN MILL
GRINDING, MOISTURIZING,
HOMOGENIZING WITH WET PAN MILL
CONVEYING TO PRELIMINARY 
rolling mill and high SPEED 
FINE ROLLING MILL
GRINDING OF THE CLAY 
WITH ROLLING MILLS
CONVEYING TO CLAY STORE-HOUSE 
FOR AGEING AND HOMOGENIZING 
THE MOISTURE CONTENT
HAULAGE TO BOX FEEDERS 2 AND 3 
(PARALLEL PROCESSING)
FILLING OF BOX FEEDER 2 
WITH WHEELED LOADER
FILLING OF BOX FEEDER 3 
WITH WHEELED LOADER
FEEDING WITH BOX FEEDER
CONVEYING TO HIGH SPEED 
FINE ROLLING MILL
GRINDING WITH ROLLING 
MILL
CONVEYING TO DE-AIRING 
DOUBLE SHAFT MIXER
INTENSIVE MIXING AND 
SHREDDING, EVACUATING
FEEDING WITH BOX FEEDER
CONVEYING TO HIGH SPEED 
FINE ROLLING MILL
GRINDING WITH ROLLING 
MILL
CONVEYING TO DE-AIRING 
DOUBLE SHAFT MIXER
INTENSIVE MIXING AND 
SHREDDING, EVACUATING
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EXTRUSION AND SHAPING 
OF THE CLAY COLUMN WITH 
EXTRUDER AND DIE
EXTRUSION AND SHAPING 
OF THE CLAY COLUMN WITH 
EXTRUDER AND DIE
CUTTING OF THE EXTRUDED 
COLUMN ACCORDING TO 
DIMENSIONS
CUTTING OF THE EXTRUDED 
COLUMN ACCORDING TO 
DIMENSIONS
AUTOMATIC SETTING OF 
BRICKS TO PALLETS FOR 
TRANSPORT TO THE CONTINUOUS 
DRYER
SETTING OF BRICKS TO 
SCAFFOLDS FOR OPEN AIR 
DRYER MANUALLY
AUTOMATIC SETTING OF PALLETS 
TO THE DRYER CAR
TRANSPORTATION OF SCAFFOLD 
TO THE DRYING YARD 
WITH WHEELED TRACTORS
AUTOMATIC TRANSPORT OF 
DRYER CARS TO THE DRYER
DRYING OF THE BRICKS 
UNDER THE OPEN SHED
DRYING OF THE BRICKS 
IN THE CONTINUOUS 
DRYER
TRANSPORTATION OF SCAFFOLD 
TO UNLOADING STATION
UNLOADING OF THE DRYER CARS 
MANUALLY
UNLOADING OF SCAFFOLDS 
MANUALLY
AUTOMATIC RETURN OF PALLETS
LOADING OF KILN CARS 
MANUALLY
TRANSPORTATION OF KILN CAR TO 
THE KILN BY AUTOMATIC HANDLING 
SYSTEM
FIRING OF THE GREEN BRICK 
IN THE TUNNEL KILN
TRANSPORTATION OF KILN CARS 
TO UNLOADING STATION
UNLOADING OF KILN CARS 
MANUALLY
DISPATCH BY LOADING 
THE SOLD BRICKS TO THE 
TRUCKS
STORAGE IN THE YARD
DISPATCH BY LOADING 
FROM THE YARD
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5.1-DEPRECIATION ALLOWANCES AND WORKING CAPITAL
The investment is made up of the capital invested and the
working capital, i.e. the amount of capital required for running 
the work.
The level of investment often depends on a large number of 
factors. The prime factors covering the capital requirement when 
setting up a brickwork are:
- the size of the works
- the degree of manual labor/mechanization/automation
- the clay of which properties determine the expense of prepara­
tion
- the specific local conditions
The investment is therefore determined quite individually 
for every project on the basis of the existing situation and data 
available (Haendle,1982).
In Table 1 , the investment items, their costs, their econom­
ic useful life, depreciation allowances according to departments 
are given for Dev Blok. All the depreciation allowances are given 
in German currency, Deutsche Mark,(DM) in order to watch over the 
inflation of Turkish currency.
Working Capital : The operation of a work is conditional upon the 
availability of a certain money supply for materials, working 
stock, personnel, stores of finished goods, petty cash, and 
contingencies etc., the so called working capital to cover these 
outgoings.
Working capital is needed constantly by a firm in order 
operate; it is therefore a necessary component of the investment 
cap ita 1 .
5-TOTAL INVESTMENT ACCORDING TO DEPARTMENTS
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TABLE 1
CAPITAL HECIüREî'iEfa FOR DEV BLCi: 19?? PRİCEE İR Dfl 
COE’S
SO lîNClVlOüAE ¡TERE CF TOTAL İKVEEİÜEKT iBEPAftTüESI LOOftl lliBORT Liri DEP.ALLORANCE İMKTKLV Alı,
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7
8 
9
!0
1!
12
13
lA
15
16
17
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ILARD İRCLÜDIRG CEVELOPflERI COETE 
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ISAOO TIKES 200 Dr./K2
20
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2A
25
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317r,'.'L
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39
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I
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1 ICEP 3.1
1 i DEF A.O
IDISPATCH SHED 3000 N2 STEEL FRAHE IDEP 5.0
ICLAY STORAGE SHED 2000 fI2 STEEL FRAtlE IDEP 1.0
IDPEN AIR DRYER SHED 9000 fl2 STEEL FRAflE IDEP 3.2
lADKINİSRATlVE BU1LD1N6 200 H2 CONCRETE ISBEP i.O
1200 H2 TIKES ICO DK ISDEP 2.0
1 ISDEP 3.0
1 ISDEP A.O
INCRFSHOP BÜİLDIN6 200 K2 STEEL FRAHE ISDEP 8.1
İVEHİCLE S'JPERI'ISİON NÜRFSHOP BülLOlNE 1
1200 N2 STEEL FRAKE ISCEP 8.2
1R0AD8 AND SOCIAL FACILITIES CÜNCREU lALL
ITRANSFORKER STATION AND AUYILARİES lALL
lYARD paving FDR OPEN AIR DRYER I
IIAOOO K2 TIKES 35 BK PER K2 CONCRETE IDE-^  3.2
¡SERVICE INSTALLATIONS : PAINS. RATER. '
ÜLLIKÜNA’ION, OOKPRESSEO AIR AND OTHERS !ALL
INDRI'SHO" EG'JIPKENT ISDEP 8.1
iVEHlCLE SüPERVISlDN ilCPFSHC’ ECCl-KENT iSDE^ 8.2
IGENEPAL COK-ANY TOOLS, FDRNI’URE. !
lOFTlCE KACHINES.’ELEPPONE.fiY AND OTHERSISDEP 1.0
·: ISDER 2.C
: ISDEP 3.0
! ISDEP 9.0
ICE" l.CIKACHiNES FOR PREPARAiiGN 
I DOZERS 955 AND DS 
I WHEELED LOADER
IKACHINES FOR SHAPING, E/ITRUDER, 
IKACnlKEE FOR CD’TING,CONVEYING, 
IKACHINES FOR PREPARATION 
IDRYER BUILDING
ICOKPONENTS FOR DRYER, S VENTILATION
¡PALLETS, DRYING CARS
!UNLOADING SYSTEK
¡SCAFFOLDS
¡IIIIN, BUILDING
¡IIILN COKPONENTS
¡KILN CAR
inRK CAPS
CUTTER 
SETTING ¡OEP
IDEP l.G 
IDEP 1.0 
¡DEP 2.1
2 . 1
¡DEP 2.2 
¡DEP 3.1 
!DEP 3.1 
¡DEP 3.1 
¡DEP 3.1 
¡DER 3.2 
¡OER 9.0 
¡DEF 9.0 
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¡SDEP I.O 
¡SDER 2.0 
¡EDER 3.0
T·':'
.0
IDEP 5.0
200,000
150.000
100.000 
100,000 
200,000 
680,000
300.000
2 0 0 . 0 0 0
900.000 
6,000 
10,000 
2,000 
2,000
2 0 , 0 0 0
20,000
50.000
90.000
990.000
50.000 
50,COG
30.000
!0,0C0
5.GC0
20.000 
1,000
ICO.000
50.000
¡50,000
300.000
500.000
50.000
900.000
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90.000
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30.000
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• r \ r ,r .. / V , V V
3C.00C
■'■i.or.'f:
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30
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20
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15
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250.000
300.000
120.000  
¡50,000 
300,000
50.000
50.000
300.000
100.000
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¡5
1 6 
1 10 
: 10 
I 30 
I 10 
1 15 
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I cI ·.'
I 25 
1 15 
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r.o aepreciitiin
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5.000
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13.333 
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5.000
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2,000
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: 9,000
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23.333 
60,000
29.000
25.000
30.000
15.000
II, 667
5.000
33.333
30.000
10 .000
90.000
10.000 
IC.OOC 
10.000
5.000
5.000
7.500
7.500
30.000 
?
7.500
no
917
917
917
833
2833
1667
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17
28
6
6
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S3
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5C00
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2083 
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1250 
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917
2778
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5333
533
835
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It is fairly safe to calculate the capital expenditure 
required directly by reference to price quotations plus procure­
ment expenses. It is not so easy however to determine working 
capital needs(Haendle,1982).
If a firm does not have enough working capital, so it must 
borrow from banks or shareholders and pay an interest for the 
borrowing. In a inflationary economy, the need for working capi­
tal increases each year by increased prices of goods. Financial 
costs will be higher in a debt borrowed from outside. Also 
interest calculation should be made for the working capital in 
order to calculate the opportunity cost for the capital.
For a rough calculation, a firm should have at least 10 % of 
the total investment as working capital or it can be calculated 
as capital tied up times total daily expenditure.
According to this data, for Dev Blok, the firm should have 
at least 90 days times 40.000.000 per day 3.600.000.000 TL for 
the year 1992.
For this amount, at least, the firm should calculate by 7 % 
monthly interest rate 252.000.000 TL interest or opportunity cost 
of having working capital.
Fluctuations of sales, sometimes forces Dev Blok to borrow a 
debt for financing the stocks not for 90 days also for 180 or 
more. This debt interest increases the sales cost of the bricks.
18
5 . 2-PRODUCTION PROGRAM
Dev Blok supplies 4 main kinds of brick to the customers. 
These can be shown in Table 2. According to this table, the 
equivalents of each kind can be shown. For costing purposes, 
these ratios are used in calculations.
Also, the special types of bricks may be produced according 
to customer order. For pricing these special orders, the weight 
ratio between normal brick standard and the special brick is 
used.
In German plant, only vertical core hollow bricks are pro­
duced because pallet sizes and drying system are suitable for 
that size. Another type or dimensions , frequently causes prob­
lems in drying.
The other sizes are produced in the new shaping plant. Also 
special dimensions are also produced there. The scaffolds are 
suitable for all dimensions. The small batch sizes for production 
is also suitable for new shaping plant while there is not lengthy 
change over of handling equipment and pallet organization.
TABLE 2
PRODUCTION PROGRAM FOR DEV BLOK
PERFORATION WEIGHT NUMBER
SIZE DIMENSIONS VOL % KG/ITEM KILN CAR
1 190*190*85 mm 
NORMAL FORMAT 
HORIZONTAL CORE
55 1 .8 4280
2 190*190*135 mm 
HORIZONTAL CORE
55 3.2 2920
3 290*190*13.5 mm 
VERTICAL CORE
45 5 1800
4 400*200*250 mm 
FLOOR BRICK
55 8 840
RATIO
1
1.47
2.37
5.1
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6-EVALUATION OF DEPARTMENTS
Personnel
Area
6.1-MANUFACTURING DEPARTMENTS
6.1.1-DEP 1.0 : PREPARATION
Machinery used: 2 caterpillar dozers, Model 955 and D5
1 clay box feeder
1 wet pan mill
1 preliminary rolling mill
1 high speed rolling mill
4 belt conveyor
1 wheeled loader, Model 920
5 dozer operator
2 unskilled worker for supervision
20.000 m2 clay storage
2.000 m2 clay storage shed 
500 m2 machinery shed 
: 12 kW box feeder
55 kW wet pan mill 
220 kW rolling mills 
12 kW belt conveyors 
299 kW 
: Clay 
Labor
Electricity 
Diesel oil 
Lubricants 
Water
Wear and tear spares, supplies 
Depreciation
Service departments' allocated costs
Installed power
TOTAL
Main cost items
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The brick clays are extracted from the quarry are not nor­
mally in a suitable state for shaping. They have to undergo 
preparation first.
By " preparation " is meant any operation prior to shaping 
of the final product including selective winning or mixing sever­
al different strata with or without comminution when excavating.
The clay preparation aims to condition the raw material in 
such a way as to give it all the characteristics desirable and 
necessary for subsequent manufacture.
If the varied nature of the basic material and also the 
numerous of end products are considered, it soon becomes apparent 
that each individual works needs a very wide range of different 
preparation machines and techniques(West,1 9 8 2 ) .
In brick production, semi-dry preparation method is used.The 
clay are used at their natural moisture contents and the desired 
consistency of the mass is obtained by adding water.
The main preparation operations in the brickmaking industry
are :
- removal or communition of such inclusions in the raw material 
which would otherwise prevent the development of optimum plastic­
ity, be detrimental to firing and drying behavior, influence the 
specified compressive strength of the final product and appear­
ance .
- blending together the clay from the v;hole of the working face 
in the clay-pit in order to reduce the variations in the clay fed 
to the preparation plant. This eliminates future troubles and 
improves the drying and firing behavior and appearance.
- improvement of plasticity(Bender,1 9 8 2 ).
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After the clay has been transported to the factory, the 
caterpillar dozers scatter, crush the stones and large lumps and 
squeeze for store. Water is added in order to solve lime stones 
and clay.
Each dozer has a clock, which shows the hours' worked and 
consumed diesel oil has been measured by oil-meters. So for a 
haulage season, it is easy to calculate cost for dozer prepara­
tion .
For daily production, clay amount is weighed. Dozers push 
the clay from the stockpile until the clay shed. It should be at 
least one month clay pile under the shed. Then the wheeled loader 
transports the clay to the box feeder ladle by ladle. Box feeder 
# 1 feeds the clay by belt conveyors to the wet pan mill, then 
rolling mills. Then the clay is transported to the store-house. 
The clay rests in house at least 2 days. In order to decrease the 
costs of drying and firing the uniform moisture distribution is a 
must. In the ageing store-house, the moisture distribution be­
comes more uniform. After the ageing of clay, the clay is trans­
ported by wheeled loader to the box feeders 2 and 3 for shaping 
plant.
Clay preparation machinery has to work under quick wear. 
Rollers, plates of wet pan mill, rollers of rolling mill, scrap­
ers have to be changed depending the clay quality and quartz 
content of the clay after specified working hours. But this time 
is not a standard time depending clay, working hours, preventive 
maintenance.
2 2
Machinery used : 1 aged clay box feeder
1 fine rolling mill
1 double shaft mixer with shredder 
1 de-airing extruder with dies 
1 vacuum pump
1 hydraulic cutter
2 belt conveyor 
1 slat conveyor 
1 palette feeder
1 palette loading elevator with control system
1 drying car push
Personnel : 2 extruder supervisor
2 automatic handling system supervisor
Area : 500 m2 machinery shed
Installed Power :
6.1.2-DEP 2.1 ; GERMAN SHAPING AND HANDLING
TOTAL
12 kW boxfeeder
110 kW fine rolling mill
55 kw double shaft mixer
75 kW ■extruder
8 kW Vacuum pump
3 kW cutter
9 kw conveyors
11 kW automatic handling
283 kw
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Labor
Lubricants
Wear and tear spares
Electricity
Depreciation
Service departments' allocated costs 
Box feeder 2 feeds the clay to the fine rolling mill for 
better grinding of lime stones. After that, double shaft mixer 
homogenizes the clay and squeezes it. At the end of the mixer, 
there is a shredder which cuts the clay in order to evacuate the 
air from the clay. After the evacuating chamber, there begins the 
auger extruder which homogenize and force the clay with augers to 
the die. According to the dies' cores, the continuous clay column 
is shaped and perforations is given to it. Then the endless 
column from the extruder is cut into the required lengths by the 
hydraulic cutter. Then the wet clay bricks are transported by a 
slat conveyor to the pallet loading station for transport to the 
dryer. All the operations is mechanized and automated. The eleva­
tor loads the pallets to the drying car.
All the mechanized system requires an intensive preventive 
maintenance and wear spares must be replaced each time. All the 
labor is supervisory.
Main Cost Items : DEP 1.0 Transferred Costs
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Machinery used : 1 aged clay box feeder
1 fine rolling mill 
1 double shaft mixer with shredder 
1 de-airing extruder with dies 
1 vacuum pump 
1 hydraulic cutter
1 slat conveyor
2 belt conveyor
Personnel : 2 extruder supervisor
12 Scaffold loading worker 
2 operation supervisor 
Area : 500 m2 machinery shed
Installed power : 12 kW box feeder
110 kW fine rolling mill 
55 kW double shaft mixer 
75 kW de-airing extruder
8 kW vacuum pump 
3 kW cutter
9 kW conveyors
TOTAL 272 kW
6.1.3-DEP 2.2 : NEW SHAPING
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Labor
Electricity
Depreciation
Wear and tear spares
Lubricants
Repair and maintenance 
Service departments' allocated costs 
After the same operations explained in DEP 2.1 , the wet
bricks are loaded by hand to the scaffolds. Scaffolds are pro­
duced from steel in order to carry the wet bricks for air circu­
lation in the open air. In these department, all the loading 
process is manual. But there is not a need for preventive mainte­
nance for handling equipment.
6.1.4-DEP 3.1 : GERMJOi DRYING SYSTEM 
Machinery used : 1 continuous dryer
2 transfer cars in the dryer 
1 elevator for unloading dryer car 
1 slat conveyor 
1 palette return machine 
62 S-air circulation car in the dryer 
1 automatic control and monitoring system 
Personnel : 3 dryer supervisor
29 kiln car loading worker 
Area : 1000 m2 dryer
Main cost items : DEP 1.0 Transferred costs
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Installed power : 15 kW palette transport
13 kW dryer car transport 
130 kW fans
TOTAL 158 kw
Equipment : 18.000 palettes
Main cost items : DEP 2.1 Transferred costs
Labor
Electricity
Repair and maintenance 
Depreciation
Service departments' allocated costs
The products on extrusion are normally soft with little 
intrinsic strength. The water added for shaping purposes has to 
be removed again from the products by drying.
The drying process is accompanied by shrinkage of the 
product. The green products (i.e. unfired ) have to have suffi­
cient cohesion to be able to withstand drying stresses occurring.
Drying systems are of two kinds, natural and artificial. In 
modern works, natural drying system are no longer found and 
artificial drying systems only are used. Tunnel dryer, also 
called continuous dryer is one of the artificial drying systems.
The wet bricks are loaded on to drying cars by pallets and 
driven through a drying tunnel. Fixed climatic zones are in­
stalled in these tunnels and the drying process is automatically 
controlled with the changing temperature and moisture content of 
the air. Heat consumption as a result is relatively favorable.
The loading and unloading of the dryer cars and car movement 
is entirely automatic and no operatives are required.
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For drying in artificial dryers waste heat from the kiln and 
heat from special auxiliary heaters are also used.
In Dev Blok, there is no external heat source. Only waste 
heat of kiln as hot air is transferred. There is electric power 
cost for distributing of air by fans.
After the dryer, the green products are stacked to the kiln 
car manually. There is a loading station for stacking the bricks. 
The unloaded pallets return back to the shaping department. Only 
labor interferes in the stacking process.
6.1.5-DEP 3.2 : OPEK- AIR DRYER SYSTEM 
Machinery used: 4 rubber tyred tractors
1 slat conveyor for unloading station 
Personnel : 5 Tractor driver
13 Unloading scaffold and loading kiln car 
workers
1 operation supervisor
Area : 9.000 m2 open-air dryer shed
5.000 m2 open air dryer yard ( sunlighting ) 
Installed power : 3 kW slat conveyor 
Equipment used : 2.000 scaffold 
Main cost items : DEP 2.2 Transferred costs
Labor
Diesel oil 
Depreciation
Service departments' allocated costs 
After the loading the wet bricks to the scaffold manually, 
the drivers transport the scaffolds by a fork lift to the drying 
shed. After some time, the scaffold is transported to the open
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yard for sunlighting in order to decrease the drying time.
Natural or open-air drying system is ideal from the heat 
engineering point of view. Compared with artificial drying howev­
er natural drying has two grave disadvantages.
1) It is weather-dependent : seasonal. Variations in wind and
climatic conditions can only be partly offset by increasing the 
area and number of scaffolds.
2) It takes longer : Naturally, the climatic conditions are a 
major factor. Even under favorable conditions, open-air drying 
takes much longer than artificial drying. It requires more space 
and the ware has to be transported over greater distances.
Open-air dryers are extremely economical, where heat is 
comparatively expensive and where no great amount of " waste " 
heat occurs, providing of course there is abundant cheap space 
and labor available and also that the climatic conditions are 
suitable. All the above are valid for Türkiye.
After the drying the scaffolds are transported to the load­
ing station # 2 for loading kiln cars.
6.1.6-DEP 4.0 : FIRING 
Machinery used : 1 Tunnel kiln
2 transfer car for kiln 
6 coal firing machines 
12 fans
1 tractor for coal transport 
Personnel : 5 kiln operatives
6 coal firing supervisor 
3 transfer car driver
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Area
Installed power 
TOTAL
Main cost items
: 3.400 m2 kiln and railways 
: 175 kW tunnel kiln
22 kW transfer car kiln entrance and exit 
197 kW
: DEP 3.1 and DEP 3.2 Transferred Costs 
Labor 
Coal
Electricity
Repair and maintenance 
Depreciation
Service departments' allocated costs
Bricks are fired in order to convert the previously water 
soluble clay materials to an insoluble state and also to confer 
on them strength to withstand mechanical and chemical agencies.
The changes taking place in the clay are partly physical and 
partly chemical.
Firing always consists of a planned cycle, heating, sinter­
ing, cooling. This means a slow temperature increase followed by 
a slow temperature decrease, otherwise stresses are caused in the 
product which might give rise to cracks.
The permissible firing temperature is dependent on the 
nature of the clay. The best kiln is tunnel kiln, which is very 
economic and easy to operate and monitor(Haendle,1982).
In the tunnel kiln, the ware passes on kiln cars through a 
tunnel or corridor with a fixed firing zone. Loading and unload­
ing are done by hand, can also be automatic with a capital inten­
sive investment.
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As energy source coal is used rather than fuel oil. Coal is 
the cheapest energy source in Türkiye. Sometimes high ash content 
of the coal causes disruptions by locking the flow of kiln cars.
The recuperators win the waste heat from the fired bricks 
and transferred to the dryer.
6.1.7-DEP 5.0 : DISPATCH 
Machinery used : 1 Tractor for transport
Personnel : 32 unloading of kiln car and loading of trucks
workers
2 operation supervisor 
Area : 3.000 m2 unloading station shed
15.000 m2 storage yard for bricks 
Equipment : 7 Trailer for stacking in the yard 
Main cost items : DEP 4.0 Transferred costs
Labor
Depreciation
Service departments' allocated costs
Bricks are not generally sorted and routed direct from the 
kiln car to the dispatch. Only the broken, splitted bricks are 
taken out. The dispatch is done by hired lorries to the customer.
Frequently, it is not possible for the products to be dis­
patched directly after the production. A stacking yard is ready 
in use.
For transportation to the yard, 3 old company owned lorries 
are used.
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6.2-SERVICE DEPARTMENTS
6.2.1-SDEP 1.0 : FACTORY ADMINISTRATION
Personnel : 1 Factory superintendent
1 Factory ex-superintendent, workshop manager 
3 General factory supervisor 
Vehicles : 2 car 
Main cost items : Labor
Gasoline
Depreciation
Factory superintendent are responsible for all operations in 
the factory. The manufacturing decisions, hiring workers, the 
supervision for continuous production are the main jobs for the 
superintendent. The ex-superintendent works at the technical 
side, his responsibilities are the continuous preventive mainte­
nance supervision, at holidays and vacations of superintendent to 
manage the factory, new replacement investment decisions.
For the managers, there exist two car in order to reach the 
factory immediately.
For every shift, there is a factory supervisor who is re­
sponsible for the processes and controls the work flow. They also 
manage all the working departments. They control the operations 
and interfere the disruptions as it is needed.
Each day production reports are given by the supervisors to 
the factory superintendent.
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Personnel : 2 Salesperson 
Vehicle : 1 sales car 
Telephones 
Fax
Main cost items : Labor
Communication costs 
Gasoline 
Depreciation 
Office items
Selling in a competitive market is not a easy job. For 
Türkiye, the fluctuations in the construction industry and the 
excess supply of bricks cause the selling prices to drop drasti­
cally in 1992. The salespersons should have a charisma in order 
to sell at a high prices without a long receivable time.
The sales department has a car for the customer visit at the 
month ended for receivables. They extensively use telephone and 
fax to have the orders.
6.2.3-SDEP 3.0 : ACCOUNTING 
Personnel : 1 Accounting director 
4 clerks
Vehicle : 1 car
Computer 
Office supplies 
Main cost items : Labor
Office Tools and supplies
Gasoline
Depreciation
6.2.2-SDEP 2.0 : SALES
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Accounting director is also responsible for the sales de­
partment and collection of receivables. He is responsible for the 
accounting records toward the third parties, government and 
shareholders. Computer is used for accounting and personnel 
records. The finance management of operations is done by account­
ing department.
In the factory, financial accounting method is used rather 
than the process costing system, while government regulations 
offer such a method. For internal use, they think to use the 
process costing system.
6.2.4-SDEP 4.0 PROCUREMENT
Personnel : 2 Purchaser 
2 Storeman 
Vehicles : 1 Truck 
Main cost items : Labor
Diesel oil 
Depreciation
The spares and all the necessary goods for offices, work­
shops are purchased by the purchasers and accepted by the store- 
men to the store for the daily use or future use.
Without a store bill, nothing can be used or consumed in the 
factory. The control of purchased materials are done firstly by 
the factory superintendent than the storeman accepts, and deliv­
ers to the departments by the signing of the factory supervisor, 
factory ex-superintendent, or superintendent.
They use a truck to transport the purchased materials or 
goods. There are more than 10.000 items in the store. Each ma­
chines wear spares are stored and reserved for future use.
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Personnel : 3 Guards 
3 Driver
Vehicle : 1 Truck 
Main cost items : Labor
Diesel oil 
Depreciation
In factory, for safety purposes and emergency cases a plant 
guard and a driver is always at work. For transportation of 
workers from city to the factory and vice versa, there must be a 
truck in operation.
6.2.6-SDEP 6.0 FACTORY CLEANING 
Personnel : 10 Cleaning man
1 supervisor
Vehicle : 1 tractor with dumper
Main cost items : Labor
Diesel oil 
Depreciation
The brick industry needs a continuous cleaning of yards, 
production buildings and machines. While there is dust and split- 
ted bricks or clay falling from belt conveyors in the factory , 
they sometimes cause disruptions in the process. The cleaning 
workers are also a reserve for the sick workers in the production 
departments.
To transport the brick spoilage, dust, ash, clay a tractor 
with a dumper is used.
6.2.5-SDEP 5.0 : PLANT GUARDS AND TRANSPORTATION
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6.2.7-SDEP 7.1 MECHANICAL WORKSHOP 
Personnel : 5 Fitter
1 Lubrication attendant 
1 Foreman
3 Spare part fitter 
1 Latheman
Vehicle : Workshop supplies 
Oil and greases 
1 Lathe
1 Steel cutter 
1 Driller
Main cost items : Labor
Grease and lubricants
Workshop supplies
Metal sheet, steel
Welding electrodes
Spares for workshop machines
Depreciation
Workshop is a must for a mechanized brickmaking plant. The 
wear spares changes, breakdowns due to tear or misuse of the 
machinery in the plant, and eliminating every causes for stoppage 
of the operation are the responsibilities of the workshop team.
There is a watchmen for every shift in the preparation 
department in order to handle quickly the disruptions.
The workshop also prepares some of the frequently wear parts 
of the machinery. Therefore, there is a lathe for embroidering 
the parts.
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6.2.8-SDEP 7.2 : VEHICLE SUPERVISION WORKSHOP 
Personnel : 3 Fitter 
Vehicles : Workshop supplies 
Main cost items : Labor
Greases and oil 
Workshop tools 
Depreciation
For periodic preventive maintenance and cleaning up the 
motors of the dozers, there should be a vehicle supervision 
workshop in the factory.
They clean, repair the failures and make ready for daily 
use. All the vehicles in the factory have a card showing their 
service times, repairs and necessary preventive maintenance.
In figure 4, the allocation of service departments' costs 
for the related manufacturing department can be seen. According 
to the related manufacturing department, the service department 
costs are allocated using the related bases.
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FIGURE 4 : SERVICE DEPARTMENTS COST ALLOCATION
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7-COSTS AND COST INFLUENCING FACTORS
7.1- CLAY
The brick industry is a " material-oriented " undertaking 
with a large through-put of raw material. The value and quality 
of the end product are largely determined by the primary raw 
material(Bender,1982) .
Clay suitable for brickmaking are widespread. In essence, 
any river mud and most soils can be molded into compacts by hand.
The most important properties and characteristics of clay 
for the assessment of its potential use in brickmaking are:
- external appearance,
- grain size composition,
- formability or plasticity,
- content of calcium carbonate, iron compounds and water 
soluble salts,
- mixing water requirement,
- chemical composition,
- dry strength before firing,
- drying and firing shrinkage,
- firing, sintering, and melting temperatures,
- firing color,
- water absorption,
- bulk density of clay body,
- compressive strength.
Brickmaking industry usually have rely on using clay from 
quarries near the works, as the price of the end product does not 
permit of expensive clay transport.
It is very important that adequate quantities of the raw
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material should be available and that there should be correspond­
ing quarrying contracts for its extraction.
The quality of the clay and its bedding determine the type 
of mining equipment and the number of personnel employed on pit 
operations and thereby influence the costs incurred by its ex­
traction. The inherent hardness of the clay, its plasticity, 
stickiness, water absorption capacity, particle size, structure 
and harmful impurities determine the type, number, size, power 
requirement and wear- and - tear of the machinery used in prepa­
ration and thereby, influences costs. If savings are made on 
machinery or equipment required at a production stage, product 
quality suffers and this gives rise to reduced earnings or costs 
incurred by complaints, or leads to higher costs at a subsequent 
production stage(Haendle,1982) .
Equipment for clay extraction in Türkiye are caterpillar 
dozers of various designs, for example, wheeled loaders, crawler 
loaders of crawler dozers of the various types of scraper.
The clay are purchased from a quarrying company at the 
competitive market price or are extracted from company-owned pit 
by company owned dozers.
7.2 PERSONNEL
The wages and salaries earned by employees in return for 
labor expanded in the production process constitute a large part 
of the cost of doing business.
In Türkiye, there are 3 unions active. The wages are adjust­
ed according to the union-employer contract for two years. The 
wages can be accepted constant for the contract period.
The wages are calculated according to 6 day week by 45
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working hours. Wages and salaries are paid monthly, at the begin­
ning of the month.
There are 12 days of public holiday, and workers have the 
right of 21 days of paid vacation in a year.
Every workers has a timecard to ensure that the employee was 
on the job for the specified hours.Workers are given premiums 
when working overtime and working on holidays.
Holidays and vacations are taken at irregular times through­
out the year, both of these employee benefits are earned through­
out the year and represent an expense of the entire year, rather 
than the period in which the benefit is paid.
Government regulations and laws order the employee-employer 
relations and define the rights for each side. There are differ­
ent laws, such as Labor Law, Union Law and the others.
Various government laws require that the employer withhold 
from the pay of employees certain taxes and remit these amounts 
periodically to the proper authorities. These tax holdings are as 
follows: 1) Income tax
2) Social security taxes: approved retirement, disabili­
ty, death and medical benefits.
Payroll taxes levied on the employer for the benefit of the 
employees social security taxes(Is Kanunlari,1976).
Government regulations cover other various aspects of em­
ployment such as minimum wages, union negotiations, job hazards.
But the complexity, changes every time of the laws confuse 
the managers, also employees. For the sake of simplicity, costs 
of labor will be calculated in lump sum amounts in five major 
headings.
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These headings are:
- Income taxes paid for employees.
- National security premium payments including employer premiums.
- Saving encouragement fund premium payments.
- Employee house construction fund premium payments.
- Net pay to the employees.
These headings include overtime pay, sickness pay, vacation 
and holiday pay, nonproductive hours cost, public holiday pay, 
and all other social benefit payments.
7.3- ELECTRIC POWER
The electric power is obtained under the contract with the 
Turkish Electricity Authority, T.E.K.
Electric power is supplied on a flat rate ( price per kWh ). 
If T.E.K. offers alternative tariff arrangements a compari­
son should be made to determine the most economica1(ТЕК 
Mevzuatı,1989).
Consumption costs are invoiced monthly, showing the consump­
tion, price and taxes.
The power consumption of a brickmaking plant varies consid­
erably and is largely dependent on the nature of the clay and the 
degree of preparation required.
In order to determine the net power consumption, an analysis 
must be made of the working time in each department(Lingl,1973).
The connected load or installed capacity is the total nomi­
nal or rated capacity in kW of a works.
The effective consumption amounts to 80-85 % of the in­
stalled capacity.
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The amount of coal required to fire the product depends upon 
the firing temperature and time, the type and condition of the 
kiln(Bender,1982).
The quality of coal is determined by its calorific value, 
ash content, water content and sulfur content which encourages 
corrosion and gives off nuisances(Haendle, 1982).
Coal is purchased from mining companies with competitive 
market prices per kg.
High calorific value coal is more expensive than the low 
valued coal. But low valued coal has a high ash-content. For that 
reason, a mix of coals are used in the factory.
7.5-FUEL COSTS
Another energy source in the brickmaking industry is diesel 
oil for various transport vehicles, particularly, dozers and 
tractors.
According to working hours of vehicles, the consumption 
varies. Diesel oil is stored in factory tanks for daily use and 
sold in liters.
7.6-WATER
The water consumption of a brickwork depends on the mixing 
water requirement and quarry moisture of the clay.
Water is supplied from the factory well by using a well 
pump. The pump uses electric power and its power consumption is 
very low. For that reason, water cost should be calculated as 
zero.
7.4-COAL
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Lubricants - oil and greases - are required to ensure the 
smooth running of the individual machines. With every machine, 
the supplier provides a lubrication chart, in which are given the 
lubrication points, the frequency of lubrication, the amount of 
lubricant to use and the type and quality of the lubricant.
Lubricants are sold according to their type, price per kg or 
liters.
7.8- SPARES AND WEAR PARTS
In preparation machinery, there are parts which are subject 
to quick wear and tear.
These parts have therefore to be replaced at intervals 
corresponding to the clay quality and number of hours of opera­
tions .
7.9- DEPRECIATION
Depreciation allowances should be calculated for:
- Buildings.
- Machinery, and mechanical systems.
- Vehicles.
- Supplies and materials.
- Auxiliary equipment and social facilities.
For each giving, there is a calculated life expectancy of 
economic use. By careful study and experience, this life of goods 
should be determined exactly in order to calculate fixed costs of 
depreciation allowances(Haendle, 1982) .
7.7- LUBRICANTS
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OTHER FACTORS INFLUENCING COSTS
7.10- PLANT SIZE
By size of a plant or capacity is understood the volume of 
products per annum which the works can manufacture with normal 
use of its production facilities.
This is expressed in tones (t) fired ware/per annum or in 
terms of thousands of bricks per week, or millions of bricks per 
year. This relates to a standard size of brick so more properly, 
if several sizes are made, it should be recorded as " brick 
equivalents "(Haendle,1982).
In Türkiye, for example, the reference size usually given in 
brick production is standard brick size with the dimension 
190*190*85 mm, 2.6 kg wet weight, 1.8 kg fired ware weight.
In detailed costing, it is necessary to know accurately the 
weight of the product as made, dry, (green), and fired. These 
data can be obtained by direct measurement on sample bricks.
The efficiency of the machinery and equipment of the indi­
vidual manufacturers then has to be correlated, as a low- 
production sector determines overall capacity required.
The production stages must match each other as regards 
quantity, quality and time. The same applies to the drying in­
stallation and kiln.
A comparison of the costs per ton fired ware at brickmaking 
plants of different sizes shows generally that larger plants are 
more economical than small ones(West,1982) .
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There are some fluctuations in capacity utilization which 
cannot be influenced at all or only with great difficulty. If a 
brickmaking plant does not possess a raw clay shed, its produc­
tion and sales are alv/ays dependent on the weather because work 
in the open air can be interrupted for days by bad conditions or 
even brought to a complete standstill for weeks in a severe 
winter.
Declining sales as a result of downswing in the construction 
industry is also a cause for drop in capacity utilization, which 
is very difficult to combat. This freguently leads to lower 
prices but these cannot stimulate the construction industry 
because construction materials account for only small percentage 
of total construction costs. Indeed the price level of bricks is 
depressed to such an extent that is always difficult to raise 
prices again when the construction industry picks up. Short-term 
drops in sales, for example, during the winter months, should be 
bridged by building up stocks, although this naturally presup­
poses a large enough yard and good relations with the banks 
because of the credit reguired to finance winter inventories.
The prime causes for plants failing to utilize their full 
capacity do not come from outside sources, for example, the 
weather or sales difficulties, but due to the faults within the 
plant itself(Bender,1982).
7.11- CAPACITY UTILIZATION RATE
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What is meant by a production program is the type and number 
of products which are to be produced at a works.
The selection of the production program has to take into 
account both the technical and marketing points of view.
The precise nature of the brick is decided by the raw mate­
rial available but the market research and other commercial 
information available should be used to decide on the best type 
of the brick.
The market analysis serves to ascertain the needs and re­
quirements of the sales market(Haendle,1982).
From the manufacturing process point of view, it would be 
ideal for a plant to produce just one product. But modern, highly 
mechanized plants need to be kept running, ideally three shifts 
and seven days with planned maintenance periods, to employ the 
capital effectively. Multiple product lines which require lengthy 
change-over periods are therefore unattractive. In general, while 
a works as a whole may produce several products, each production 
line should be confined to one type of product and should be 
complete in itself shaping and drying. However, the wider the 
variety of products in a production program, the better a plant 
is able to meet the diverse requirements of the building materi­
als market.
The various types of products, i.e. different brick sizes 
are closely related to one another as they are made from the same 
raw material and go through the same manufacturing process. In a 
rough calculation, therefore, the costs are only distributed in 
accordance with the amount of clay extracted, prepared, shaped.
7.12-PRODUCTION PROGRAMS
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extruded, dried and fired in manufacturing units of particular 
type of product in other words, the costs are distributed in 
accordance with the weight of a product. Up to the preparation 
stage, all products go through the same production process. 
Differences arise at the extruder, because the output/hour of 
large size bricks. The same applies to the setting of bricks on 
the kiln car. At these two stages of production, therefore, cost 
distribution could be effected on the basis of the volume.
7.13- LOCATION
Brickmaking is a muck-shifting operation. Generally speak­
ing, the location has a great influence on the costs of produc­
tion and sales.
The prime choice of location is therefore adjacent to the 
market or clay, preferably both.
The industry usually have to rely on using clay from quar­
ries near the works, as the price of the end product does not 
permit of expensive clay transport.
But the location in relation to the market remains impor­
tant, however, since transport costs are high and bound to in­
crease. The higher, for instance, the freight or carriage costs 
of the products marketed, the more uneconomic it will be to send 
them to distant market areas. Normally, bricks belong to the 
category of bulk products, which are relatively cheap per unit 
but are used in large quantities(Bender,1982) .
If such bulk goods are used at points relatively distant 
from the place of production, transport costs mar arise which are 
then higher than the cost of the goods themselves. The marketing 
or sales radius is the distance from the works at which the
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product can still be transported at reasonable cost. The market 
radius for Türkiye is generally 500-600 km for bricks.
In developing countries, it is the availability of suitable 
labor which is very important. Wholly agrarian communities may 
have no mechanical skills at all.
It should be particularly noted however, that the higher the 
degree of automation, the higher will be the qualifications 
required on the part of the technical personnel(West,1982).
In developing countries, now important secondary considera­
tions may be tax advantages from locating in development area. 
Tax differences exist in Türkiye. Eastern part of Türkiye is a 
development area and there is tax advantages, tax reductions.
In some areas, climate is an important factor. The site must 
be well drained and not subject to flooding. It must provide 
adequate foundations for the buildings, plant, and machinery and 
should not be in a subsidence major earthquake zone. If it relies 
upon local well water, the supply must be good quality for indus­
trial use and assured..
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8- SPREADSHEET PROGRAMS FOR THE COST 
EVALUATION
8.1—EXPLANATION AND EVALUATION OF SERVICE DEPARTMENTS 
COST ALLOCATION PROGRAM
The original program is written in Lotus-123 Spreadsheet 
programming language. All cells are protected (except data entry 
cells) in order to protect the program. Necessary calculations 
are done automatically within the program itself. The necessary 
statements are given for the user, the entry cells is next to the 
statements. Cost allocation bases and ratios are given for each 
department according to the departments features. The program is 
given in the Appendix # 1.
For the Factory Administration department, cost allocation 
base is determined by the factory superintendent. The superin­
tendent declared the ratios according to the time spent in each 
department for production.
For the Accounting department, the allocation base is number 
of accounting records related to each manufacturing department. 
The accounting manager declared that the base is suitable for the 
allocation.As number of records the average figures are used for 
the determination of allocation.
For the Procurement department, the allocation base is 
number of transactions related to the concerning department. The 
procurement, storage and inventory control actions are added and 
a number is calculated for each department. This number is used 
for the allocation calculation.
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For the Transportation department, allocation base is number 
of personnel for each concerning department.
For the Factory Cleaning department, allocation base is the 
area which is cleaned. For each manufacturing department, the 
related area is concerned for the allocation of cost.
For the Mechanical Workshop, allocation base is number of 
hour's worked for each manufacturing department.
After the calculation of each departments' total cost, the 
allocation is made according to the direct allocation method 
given in Horngren ,Foster,1987. In Table 3, the allocated costs 
can be seen. Figure 5, briefly shows the bases.
This method ignores any service rendered by one service 
department to another; it allocates each service department's 
total costs directly to the production departments 
(Horngren,Foster,1987).
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TABLE 3 : ALLOCATION OF SERVICE DEPARTMENTS COSTS
ALLOCATION TOTAL AMOUNT DEP 1.0
SDEP 1.0 16,121,249 3,224,250
SDEP 3.0 20,097,393 6,029,218
SDEP 4.0 13,984,847 4,814,456
SDEP 5.0 13,627,241 757,069
SDEP 6.0 47,002,522 620,086
SDEP 7.1 38,563,172 7,712,634
SDEP 7.2 14,748,293 10,323,805
TOTAL 164,144,717 33,481,518
ALLOCATION DEP 2.1 DEP 2.2
SDEP 1.0 3,224,250 2,418,187
SDEP 3.0 4,019,479 4,019,479
SDEP 4.0 2,063,338 1,375,559
SDEP 5.0 432,611 1,730,443
SDEP 6.0 620,086 620,086
SDEP 7.1 5,784,476 5,784,476
SDEP 7.2 0 0
TOTAL 16,144,239 15,948,230
ALLOCATION DEP 3.1 DEP 3.2
SDEP 1.0 1,612,125 3,224,250
SDEP 3.0 1,004,870 2,009,739
SDEP 4.0 2,476,006 1,650,670
SDEP 5.0 3,460,887 2,054,901
SDEP 6.0 1,240,172 17,362,409
SDEP 7.1 9,640,793 1,928,159
SDEP 7.2 0 2,949,659
TOTAL 19,434,852 31,179,787
ALLOCATION DEP 4.0 DEP 5.0
SDEP 1.0 1,612,125 806,062
SDEP 3.0 2,009,739 1,004,870
SDEP 4.0 687,779 917,039
SDEP 5.0 1,514,138 3,677,192
SDEP 6.0 4,216,585 22,323,098
SDEP 7.1 6,933,580 779,054
SDEP 7.2 737,415 737,415
TOTAL 17,711,362 30,244,729
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FIGURE 5 : ALLOCATION BASES FOR SERVICE DEPARTMENTS
SERVICE DEPARTMENT ALLOCATION BASE
SDEP 1.0 PREDETERMINED RATIOS BY THE FACTORY SUPINTENDENT
SDEP 3.0 NUMBER OF ACCOUNTING RECORDS
SDEP 4.0 NUMBER OF PURCHASING TRANSACTIONS
SDEP 5.0 NUMBER OF PERSONNEL FOR THE RELATED DEPARTMENT
SDEP 6.0 CLEANED AREA FOR THE RELATED DEPARTMENT
SDEP 7.1 HOURS' WORKED FOR THE RELATED DEPARTMENT
SDEP 7.2 HOURS' WORKED FOR THE RELATED DEPARTMENT
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8.2-EXPLANATION AND EVALUATION OF MANUFACTURING 
DEPARTMENTS COST ALLOCATION PROGRAM
The original program is written in Lotus-123 Spreadsheet 
programming language. For each manufacturing department, there 
are 2 section: Data entry section, calculation section. The
costs flow according to the flowchart in chapter 4.2. The manu 
facturing departments follow each other according to the flow of 
product.(Sequentia1ly, uniform products). For each department 
the cost is calculated and summed up, then it is transferred to 
the next department.
The process costing principles are applied for this cost 
calculation. All the report is prepared according to the 
Horngren,Foster,1987. The program can be seen in Appendix # 2.
After the data entry,the calculation section calculates 
automatically the costs for each department and costs are trans 
ferred between departments accordingly. At the end of the prog 
gram, the costs for 4 kinds of bricks are calculated.
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9- CONCLUSION
The objective of the study is to calculate the cost of 
bricks, so that the selling price will be determined efficiently. 
The competitive market conditions force the brickmaking plants to 
monitor and decrease the costs. The very-high-inflation rate 
changes the cost of bricks each time. When the companies in the 
sector do not response and do not change prices accordingly, they 
will go bankrupt.
For cost evaluation purposes, cost factors and departments 
of the chosen plant are determined and explained. According to 
the cost factors and departments, the principles of process 
costing system is applied to the plant.
The results of the programs written for the cost evaluation 
match with the practical results of the plant. Thus, we can state 
that programs can be used safely for the determination of the 
selling price. The costing program assures the user the inflation 
adjustments by changing DM ( Deutsche Mark ) value and cost added 
j^y each department can be seen in detail as it can be seen in 
Table 4.
Table 4 is a summary chart for the costing evaluation pro­
gram written for the factory. In this summary chart, the effects 
of each cost center (manufacturing departments) can be calculat­
ed .
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TABLE 4: Costing Summary Chart 
DEPARTMENTS UNIT SORT COST PER UNIT
1 DEP 1.0
2 DEP 2.1 
2 DEP 2.2
3 DEP 3.1 
3 DEP 3.2
4 DEP 4.0
5 DEP 5.0
16,378,006 
926,640 
1,127,412 
381,348
427.680 
884,520
1,076,168 
364,140 
408,240 
842,400 
1,024,920
346.680 
388,800
1,200,000
950.000
250.000
300.000
KG 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK 
BRICK
CLAY
290*190*135
190*190*135
190*190*85
400*200*250
290*190*135
190*190*135
190*190*85
400*200*250
290*190*135
190*190*135
190*190*85
400*200*250
290*190*135
190*190*135
190*190*85
400*200*250
8.22 TL
172 . 16 TL
64 . 49 TL
36 . 85 TL
168,. 91 TL
342 .31 TL
114 ,. 84 TL
78.. 13 TL
398 . 44 TL
397 ., 65 TL
246 . 65 TL
167 ., 79 TL
855.,71 TL
437 .31 TL
271. 24 TL
184 .52 TL
941. 05 TL
In Table 5, the operating income of the factory is calculated.
According to Table 5, the most profitable kind is the 
400*200*250 ( Floor Brick ). The least profitable is the
190*190*135. The 190*190*135 and 290*190*135 are used intensively in 
reinforced concrete and concrete types of buildings. They are the 
major products which are intensively produced and sold.
The most profitable one is the newest one in the market ( first 
introduced in 1978 ). The consumers are not fully aware of the 
benefits of the product. The firm should emphasize on product.
As it can be seen from Table 5, the percentage of operating 
income changes between brick kinds 15 % to 41 %. The minimum 
inventory holding period is 3 months and turnover of accounts 
receivable is 4 months. If the monthly inflation rate is taken as 
a minimum, 5 % seven month inflation makes 35 %. The income is a 
loss when the inflation is taken into account. So slow accounts 
receivable turnover and inventory holding costs are reasons for 
the loss.
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As the firm is price taker, it will loose .money in the long 
run. Today,the situation is like this.
For that reason, the firm should emphasize on marketing and 
advertising in order to increase sales. New profitable products 
should be supplied to the market.
For inflation adjustments, a new part should be written in 
spreadsheet programming language. This program should multiply 
the costs for each period for the predetermined inflation rate.
TABLE 5 : SELLING PRICES AND OPERATING INCOME
KIND COST SELLING PRICE PROFIT % OF PROFIT
290*190*135 437.31 600 162.69 27.12
190*190*135 271.24 320 48.76 15.24
190*190*85 184.52 300 115.48 38.49
400*200*250 941.05 1600 658.95 41.18
SELLING VOLUME OPERATING INCOME
290*190*135 1200000 195228000
190*190*135 950000 46322000
190*190*85 250000 28870000
400*200*250 300000 197685000
TOTAL 468105000
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APPENDIX # 1
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SERVICE DEPARTMENTS COST ALLOCATION 
FOR THE CURRENT PERIOD, MONTH ENDED
JULY' 92
SINGLE RATE METHOD
1 DM: 4,720
SDEP 1.0 : FACTORY ADMINISTRATION
LABOR
NET PAY 5,579,959
INCOME TAX PAID 1,719,895
S.S.K PREMIUMS 2,460,653
SAVING ENCOURAGEMENT FUND 450,222
HOUSE CONSTRUCTION FUND 365,000
TOTAL 10,575,729
GASOLINE 750,000
DEPRECIATION 4,795,520
OTHERC MISCALLENEOUS )
ALLOCATION BASE
TOTAL 16,121,249 
ACC.TO FAC.SUP.
DEP 1.0 20.0%
DEP 2.1 20.0%
DEP 2.2 15.0%
DEP 3.1 10.0%
DEP 3.2 20.0%
DEP 4.0 10.0%
DEP 5.0 5.0%
TOTAL
SDEP 2.0 : SALES
100.0%
LABOR
NET PAY 4,274,037
INCOME TAX PAID 1,382,945
S.S.K PREMIUMS 2,000,382
SAVING ENCOURAGEMENT FUND 501,410
HOUSE CONSTRUCTION FUND 160,000
TOTAL 8,318,774
GASOLINE 1,000,000
COMMUNICATION COSTS 3,500,000
OFFICE SUPPLIES 500,000
DEPRECIATION 2,487,440
OTHERC MISCALLENEOUS )
TOTAL 15,806,214
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S D E P  3 . 0  : A C C O U N T I N G
LABOR
NET PAY 7,831,999
INCOME TAX PAID 2,864,117
S.S.K PREMIUMS 3,287,677
SAVING ENCOURAGEMENT FUND 910,000
HOUSE CONSTRUCTION FUND 240,000
TOTAL 15,133,793
GASOLINE 400,000
OFFICE SUPPLIES 1,000,000
DEPRECIATION 3,563,600
OTHERC MISCALLENEOUS )
TOTAL 20,097,393
ALLOCATION BASE
# OF RECORDS RATE
DEP 1.0 450 30.0%
DEP 2.1 300 20.0%
DEP 2.2 300 20.0%
DEP 3.1 75 5.0%
DEP 3.2 150 10.0%
DEP 4.0 150 10.0%
DEP 5.0 75 5.0%
TOTAL 1,500 100.0%
SDEP 4.0 : PROCUREMENT
LABOR
NET PAY 5,195,262
INCOME TAX PAID 1,691,398
S.S.K PREMIUMS 2,571,365
SAVING ENCOURAGEMENT FUND 519,322
HOUSE CONSTRUCTION FUND 257,500
TOTAL 10,234,847
DIESEL OIL 800,000
DEPRECIATION
OTHERC MISCALLENEOUS )
2,950,000
TOTAL 13,984,8A7
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A L L O C A T I O N  B A S E
# OF TRANSACT I. RATE
TOTAL
DEP 1.0 A20 34.4%
DEP 2.1 180 14.8%
DEP 2.2 120 9.8%
DEP 3.1 216 17.7%
DEP 3.2 144 11.8%
DEP 4.0 60 4.9%
DEP 5.0 80 6.6%
1,220 100.0%
SDEP 5.0 : PLANT GUARDS AND TRANSPORTATION
LABOR
NET PAY 4,571,865
INCOME TAX PAID 1,392,610
S.S.K PREMIUMS 1,936,706
SAVING ENCOURAGEMENT FUND 473,560
HOUSE CONSTRUCTION FUND 302,500
TOTAL 8,677,241
DIESEL OIL 2,000,000
DEPRECIATION 2,950,000
OTHERC MISCALLENEOUS )
TOTAL 13,627,241
ALLOCATION BASE
DEP 1.0
# OF PERSONNEL RATE 
7 5.6%
DEP 2.1 4 3.2%
DEP 2.2 16 12.7%
DEP 3.1 32 25.4%
DEP 3.2 19 15.1%
DEP 4.0 14 11.1%
DEP 5.0 34 27.0%
TOTAL 126 100.0%
SDEP 6.0 : FACTORY CLEANING 
LABOR
NET PAY 22,039,249
INCOME TAX PAID 6,927,343
S.S.K PREMIUMS 11,152,330
SAVING ENCOURAGEMENT FUND 2,433,600
HOUSE CONSTRUCTION FUND 1,200,000
TOTAL 43,752,522
DIESEL OIL 300,000
DEPRECIATION 2,950,000
OTHERC MISCALLENEOUS )
TOTAL 47,002,522
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A L L O C A T I O N  B A S E
AREA RATE
TOTAL
DEP 1.0 500 1.3%
DEP 2.1 500 1.3%
DEP 2.2 500 1.3%
DEP 3.1 1,000 2.6%
DEP 3.2 14,000 36.9%
DEP 4.0 3,400 9.0%
DEP 5.0 18,000
37,900
47.5%
100.0%
SDEP 7.1 : MECHANICAL WORKSHOP
LABOR
NET PAY 12,772,577
INCOME TAX PAID 4,008,115
S.S.K PREMIUMS 6,460,996
SAVING ENCOURAGEMENT FUND 1,442,964
HOUSE CONSTRUCTION FUND 715,000
TOTAL 25,399,652
WELDING ELECTRODES 
STEEL, METAL SHEET 
WORKSHOP SUPPLIES 
GREASE AND OILS 
SMALL PIECES
1.240.000
4.500.000
350.000
2.300.000
450.000
DEPRECIATION
OTHERC MISCALLENEOUS )
4,323,520
TOTAL 38,563,172
ALLOCATION BASE
TOTAL
HOURS'WORKED RATE
DEP 1.0 396 20.0%
DEP 2.1 297 15.0%
DEP 2.2 297 15.0%
DEP 3.1 495 25.0%
DEP 3.2 99 5.0%
DEP 4.0 356 18.0%
DEP 5.0 40 2.0%
1,980 100.0%
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SDEP 7.2 : VEHICLE SUPERVISION WORKSHOP 
LABOR
NET PAY 4,763,469
INCOME TAX PAID 1,817,055
S.S.K PREMIUMS 2,740,009
SAVING ENCOURAGEMENT FUND 766,000
HOUSE CONSTRUCTION FUND 240,000
TOTAL 10,326,533
GREASE AND OILS 1,320,000
SMALL PIECES 350,000
DEPRECIATION 2,751,760
OTHERC MISCALLENEOUS )
TOTAL 14,748,293
ALLOCATION BASE
HOURS'WORKED RATE
DEP 1.0 378 70.07o
DEP 2.1 0 00.07o
DEP 2.2 0 00.0%
DEP 3.1 0 00.0%
DEP 3.2 108 20.0%
DEP 4.0 27 5.0%
DEP 5.0 27 5.0%
TOTAL 540 100.0%
6 6
APPENDIX # 2
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COST OF PRODUCTION REPORT
FOR CURRENT PERIOD, MONTH ENDED. 
WEIGHTED-AVERAGE METHOD
COSTING
MONTH 
JULY' 92
DATA ENTRY SECTION
IDM =
INTERDEPARTMENTAL COSTS FROM ALLOCATION
4,720
DEP 1.0 33,481,518DEP 2.1 16,144,239
DEP 2.2 15,948,230
DEP 3.1 19,434,852
DEP 3.2 31,179,787
DEP 4.0 17,711,362
DEP 5.0 30,244,729
NUMBER OF BRICKS SHAPED
290*190*135 6.5 KG 
190*190*135, 4.2 KG 
190*190*85, 2.4 KG
400*200*250, 11 KG
DEP 1.0 PREPARATION
UNITS ( KG CLAY)
BEGINNING INVENTORY ( 100 % COMPLETE) 
ADDITIONS DURING PERIOD
COSTS
BEGINNING INVENTORY 
CLAY
CONVERSION COSTS 
ADDED DURING PERIOD
926,640
1,127,412
381,348
427,680
175,682,000 
6,500,000
351.364.000
878.410.000
CLAY
TRANSPORT
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
TOTAL
19.500.000 
27,000,000
10.343.000 
3,047,968 
4,894,400 
1,120,099
568,000 
19,973,467
6 8
ELECTRICITY 
DIESEL OIL 
LUBRICANTS
WEAR AND TEAR SPARES
DEP 2.1 : GERMAN SHAPING AND HANDLING
COST ADDED DURING PROCESSING
LABOR
NET PAY 
INCOME TAX
5.5. K PREMIUMS
SAVING ENCOURAGEMENT FUND 
HOUSE CONSTRUCTION FUND
TOTAL
ELECTRICITY
LUBRICANTS
WEAR AND TEAR SPARES
DEP 2.2 : NEW SHAPING
COST ADDED DURING PROCESSING
LABOR
NET PAY 
INCOME TAX
5.5. K PREMIUMS
SAVING ENCOURAGEMENT FUND 
HOUSE CONSTRUCTION FUND
TOTAL
ELECTRICITY
LUBRICANTS
WEAR AND TEAR SPARES 
DEP 3.1 : GERMAN DRYING SYSTEM 
UNITS ( NUMBER OF BRICKS )
BEGINNING INVENTORY ( 50 % COMPLETE)
TRANSFERS TO DEP 4.0
COSTS
75.600.000
27.370.000 
1,200,000'
15,000,000
5,913,049
1,847,877
2,956,518
658,417
320.000 
11,695,861
55,056,330
500.000 
3,000,000
11,697,596 
3,564,928 
6,149,663 
1,522,903 
886,000 
23,821,090
24,675,840 
500,000 
3 , 0 0 0 , 0 0 0
40,000 
884,520
BEGINNING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COSTS
6,800,000
6 , 000,000
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ADDED DURING PERIOD
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
ELECTRICITY
WEAR AND TEAR SPARES
DEP 3.2 : OPEN-AIR DRYER
UNITS ( NUiyiBER OF BRICKS )
TOTAL
19,878,429 
5,846,079 
10,637,896 
2,899,258 
1,795,000 
41,056,662
42,999,390 
2,000,000
( 50 % COMPLETE)BEGINNING INVENTORY 
190*190*135 
190*190*85 
400*200*250
TRANSFERS TO DEP 4.0 
190*190*135 
190*190*85 
400*200*250
ENDING INVENTORY ( 50 % COMPLETE )
190*190*135
190*190*85
400*200*250
COSTS
BEGINNING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COSTS
ADDED DURING PERIOD
80,000 
110,000 
25,000
1,076,168
364,140
408,240
75.000
102,000
25.000
11,043,610 
12,428,500
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
DIESEL OIL
TOTAL
18,844,273 
5,803,646 
9,841,696 
2,362,387 
1,195,500 
38,047,502
5,000,000
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DEP 4.0 : FIRING
UNITS ( NUMBER OF BRICKS )
BEGINNING INVENTORY ( 50 % COMPLETE)
290*190*135
190*190*135
190*190*85
400*200*250
TRANSFERS TO DEP 5.0
290*190*135
190*190*135
190*190*85
400*200*250
50.000
80.000 
42,000
8,500
842,400 
1,024,920 
346,680 
388,800
ENDING INVENTORY
290*190*135
190*190*135
190*190*85
400*200*250
( 50 % COMPLETE )
50.000
80.000 
42,000
8,500
COSTS
BEGINNING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COSTS
ADDED DURING PERIOD
24,108,750 
20,656,375
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
COAL
ELECTRICITY
TOTAL
11,697,596 
3,564,928 
6,149,663 
1,522,903 
886,000 
23,821,090
228,000,000 
53,615,520
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DEP 5.0 : DISPATCH
UNITS ( NUMBER OF BRICKS )
BEGINNING INVENTORY ( 50 % COMPLETE )
290*190*135
190*190*135
190*190*85
400*200*250
DISPATCH
290*190*135
190*190*135
190*190*85
400*200*250
ENDING INVENTORY
290*190*135
190*190*135
190*190*85
400*200*250
COSTS
BEGINNING INVENTORY
( 50 % COMPLETE )
1,200,000 
1,000,000 
800,000 
650,000
1,200,000
950.000
250.000
300.000
800.000
1,000,000
885.000
700.000
TRANSFERRED-IN-COSTS 
CONVERSION COSTS
ADDED DURING PERIOD
1,390,785,000 
59,003,000
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
DIESEL OIL
TOTAL
17,129,695 
4,668,984 
5,304,314 
2,658,363 
2,231,000 
31,992,356
400,000
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C A L C U L A T I O N  S E C T I O N
DEP 1.0 : PREPARATION 
UNITS ( KG CLAY)
BEGINNING INVENTORY ( 100 % COMPLETE) 
ADDITIONS DURING PERIOD
TOTAL UNITS TO BE ACCOUNTED FOR
TRANSFERS TO DEP 2.1 
TRANSFERS TO DEP 2.2
TOTAL TRANSFERS
ENDING INVENTORY ( 100 % COMPLETE )
TOTAL UNITS ACCOUNTED FOR
175,682,000
6,500,000
6,023,160
10,354,846
16,378,006
165,803,994
182,182,000
182,182,000
COSTS
BEGINNING INVENTORY
TOTAL PER UNIT
CLAY 351,364,000
CONVERSION COSTS 878,410,000
TOTAL 1,229,774,000
ADDED DURING PERIOD
CLAY 19,500,000
TRANSPORT 27,000,000
LABOR
NET PAY 10,343,000
INCOME TAX 3,047,968
S.S.K PREMIUMS 4,894,400
SAVING ENCOURAGEMENT FUND 1,120,099
HOUSE CONSTRUCTION FUND 568,000
TOTAL 19,973,467
ELECTRICITY 75,600,000
DIESEL OIL 27,370,000
LUBRICANTS 1,200,000
WEAR AND TEAR SPARES 15,000,000
DEPRECIATION
FROM TABLE 1: 10.A72 DM 49,427,840
INTERDEPARTMENTAL COSTS FROM ALLOCATION 33,481,518 
TOTAL COST TO BE ACCOUNTED FOR 1,498,326,825
7.00
2.04
6.19
8 . 2 2
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COST
TRANSFERS TO DEP 2.1 
TRANSFERS TO DEP 2.2 
PER KG OF CLAY
ENDING INVENTORY
CLAY
CONVERSION COST
CHECK FOR THE TOTAL COST
AMOUNTCKG,CLAY)
6,023,160
10,354,846
337,523,644
1,026,104,884
TOTAL 1,363,628,528
49,536,520
85,161,777
8 . 2 2
1,498,326,825
DEP 2.1 : GERMAN SHAPING AND HANDLING 
UNITS ( NUMBER OF BRICKS )
NUMBER OF BRICKS SHAPED 
TRANSFERRED TO DEP 3.1
KG,CLAY
926,640 6,023,160
COSTS TOTAL PER UNIT
TRANSFERRED-IN-COST 
CLAY FROM DEP 1.0
COST ADDED DURING PROCESSING
LABOR
49,536,520
NET PAY 5,913,049
INCOME TAX 1,847,877
S.S.K PREMIUMS 2,956,518
SAVING ENCOURAGEMENT FUND 658,417
HOUSE CONSTRUCTION FUND 320,000
TOTAL 11,695,861
ELECTRICITY 55,056,330
LUBRICANTS 500,000
WEAR AND TEAR SPARES 3,000,000
DEPRECIATION
FROM TABLE 1: 5.000 DM 23,600,000
INTERDEPARTMENTAL COSTS FROM ALLOCATION 16,144,239
TOTAL COST TO BE ACCOUNTED FOR 159,532,950
53.46
118.70
172.16
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TRANSFERS TO DEP 3.1 
COST PER UNIT 290*190*135
AMOUNT COST
926,640 159,532,949.52
172.16
DEP 2.2 : NEW SHAPING 
UNITS ( NUMBER OF BRICKS )
NUMBER
NUMBER OF BRICKS SHAPED 
TRANSFERRED TO DEP 3.2 
190*190*135, 4.2 KG 
190*190*85, 2.4 KG 
400*200*250, 11 KG 
TOTAL
KG,CLAY
1,127,412
381,348
427,680
4,735,130
915,235
4,704,480
10,354,846
COSTS TOTAL PER UNIT
TRANSFERRED-IN-COST 85,161,777
CLAY FROM DEP 1.0 8.22
COST ADDED DURING PROCESSING 
LABOR
NET PAY 11,697,596
INCOME TAX 3,564,928
S.S.K PREMIUMS 6,149,663
SAVING ENCOURAGEMENT FUND 1,522,903
HOUSE CONSTRUCTION FUND 886,000
TOTAL 23,821,090
ELECTRICITY 24,675,840
LUBRICANTS 500,000
WEAR AND TEAR SPARES 3,000,000
DEPRECIATION
FROM TABLE 1: 1.250 DM 5,900,000
INTERDEPARTMENTAL COSTS FROM ALLOCATION 15,9A8,230 7.13
TOTAL COST TO BE ACCOUNTED FOR 159,006,937 15.36
AMOUNT(KG,CLAY) COST
TRANSFERS TO DEP 3.2 10,35A,8A6 159,006,937.41
COST PER UNIT
190*190*135, 4.2 KG 64.49
190*190*85, 2.4 KG 36.85
400*200*250, 11 KG 168.91
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DEP 3.1 : GERMAN DRYING SYSTEM
UNITS ( NUMBER OF BRICKS )
BEGINNING INVENTORY ( 50 % COMPLETE) 
ADDITIONS DURING PERIOD
TOTAL UNITS TO BE ACCOUNTED FOR
TRANSFERS TO DEP 4.0
LOST UNITS DURING PROCESSING
ENDING INVENTORY ( 50 % COMPLETE )
TOTAL UNITS ACCOUNTED FOR
40,000
926,640
884,520
42,120
40,000
966,640
966,640
COSTS TOTAL PER UNIT
BEGINNING INVENTORY
TRANSFERRED“IN-COSTS 
CONVERSION COSTS
TOTAL
6,800,000
6 , 000,000
12,800,000
ADDED DURING PERIOD
TRANSFERRED-IN-COSTS 159,532,950 179.91
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
TOTAL
19,878,429
5,846,079
10,637,896
2,899,258
1,795,000
41,056,662
ELECTRICITY
WEAR AND TEAR SPARES
42,999,390
2 , 0 0 0 , 0 0 0
DEPRECIATION
FROM TABLE 1: 7.500 DM 35,400,000
INTERDEPARTMENTAL COSTS FROM ALLOCATION 19,434,852
TOTAL COST TO BE ACCOUNTED FOR 313,223,854
162.40
342.31
TRANSFERS TO DEP 4.0 
COST PER UNIT 290*190*135
AMOUNT COST
884,520 302,779,412
342.31
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ENDING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COST
TOTAL
7J96,511
3,247,930
10,444,441
CHECK FOR THE TOTAL COST 313,223,854
DEP 3.2 : OPEN-AIR DRYER
UNITS ( NUMBER OF BRICKS )
NUMBER EQUIVALENTS
BEGINNING INVENTORY ( 50 % COMPLETE)
190*190*135 80,000 117,600
190*190*85 110,000 110,000
400*200*^ 250 25,000 127,500
TOTAL 355,100
ADDITIONS DURING PERIOD
190*190*135 1,127,412 1,657,296
190*190*85 381,348 381,348
400*200*250 427,680 2,181,168
TOTAL 4,219,812
TOTAL UNITS TO BE ACCOUNTED FOR
190*190*135 1,207,412 1,774,896
190*190*85 491,348 491,348
400*200*250 452,680 2,308,668
TOTAL 4,574,912
TRANSFERS TO DEP 4.0 
190*190*135 
190*190*85 
400*200*250
LOST UNITS DURING PROCESSING 
190*190*135 
190*190*85 
400*200*250
ENDING INVENTORY ( 50 % COMPLETE )
190*190*135
190*190*85
400*200*250
TOTAL
TOTAL
TOTAL
TOTAL UNITS ACCOUNTED FOR
1,076,168 1,581,967
364,140 364,140
408,240 2,082,024
4,028,131
56,244 82,679
25,208 25,208
19,440 99,144
207,031
75,000 110,250
102,000 102,000
25,000 127,500
339,750
4,574,912
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C O S T S T O T A L P E R  U N I T
BEGINNIMG INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COSTS
ADDED DURING PERIOD
TOTAL
11,0A3,610
12,428,500
23,472,110
TRANSFERRED-IN-COSTS 159,006,937 38.93
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
TOTAL
DIESEL OIL
DEPRECIATION
FROM TABLE 1: 16.500 DM
INTERDEPARTMENTAL COSTS FROM ALLOCATION
TOTAL COST TO BE ACCOUNTED FOR
18,844,273
5,803,646
9,841,696
2,362,387
1,195,500
38,047,502
5,000,000
77,880,000
31,179,787
334,586,336
39.19
78.13
AMOUNT COST
TRANSFERS TO DEP 4.0 
190*190*135 
190*190*85 
400*200*250
COST PER UNIT 
190*190*135 
190*190*85 
400*200*250
TOTAL
1,076,168
364,140
408,240
114.84
78.13
398.44
123,592,502
28,448,745
162,659,880
314,701,127
ENDING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COST
CHECK FOR THE TOTAL COST
13,227,163
6,658,046
TOTAL 19,885,209
334,586,336
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D E P  A . О : F I R I N G
UNITS ( NUMBER OF BRICKS )
NUMBER EQUIVALENT
BEGINNING INVENTORY ( 50 % COMPLETE)
290*190*135 50,000 118,500
190*190*135 80,000 117,600
190*190*85 42,000 42,000
400*200*250 8,500 43,350
TOTAL 321,450
ADDITIONS DURING PERIOD
290*190*135 884,520 2,096,312
190*190*135 1,076,168 1,581,967
190*190*85 364,140 364,140
400*200*250 408,240 2,082,024
TOTAL 6,124,443
TOTAL UNITS TO BE ACCOUNTED FOR
290*190*135 934,520 2,214,812
190*190*135 1,156,168 1,699,567
190*190*85 406,140 406,140
400*200*250 416,740 2,125,374
TOTAL 2,913,568 6,445,893
TRANSFERS TO DEP 5.0
290*190*135 842,400 1,996,488
190*190*135 1,024,920 1,506,632
190*190*85 346,680 346,680
400*200*250 388,800 1,982,880
TOTAL 5,832,680
LOST UNITS DURING PROCESSING
290*190*135 42,120 99,824
190*190*135 51,248 75,335
190*190*85 17,460 17,460
400*200*250 19,440 99,144
TOTAL 291,763
ENDING INVENTORY ( 50 % COMPLETE )
290*190*135 50,000 118,500
190*190*135 80,000 117,600
190*190*85 42,000 42,000
400*200*250 8,500 43,350
TOTAL 321,450
TOTAL 6,445,893
COSTS TOTAL PER UNIT
BEGINNING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COSTS
ADDED DURING PERIOD
TOTAL
24,108,750
20,656,375
44,765,125
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T R A N S F E R R E D - I N - C O S T S 6 1 7 . , A 8 0 , 5 A 0 1 0 A . 2 5
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
TOTAL
11,697,596
3,564,928
6,149,663
1,522,903
886,000
23,821,090
COAL
ELECTRICITY
228,000,000
53,615,520
DEPRECIATION
FROM TABLE 1: 7.833 DM 36,971,760
INTERDEPARTMENTAL COSTS FROM ALLOCATION 17,711,362
TOTAL COST TO BE ACCOUNTED FOR 1,022,365,397
63.53
167.79
AMOUNT COST
TRANSFERS TO DEP 5.0
290*190*135
190*190*135
190*190*85
400*200*250
COST PER UNIT
290*190*135
190*190*135
190*190*85
400*200*250
TOTAL
842,400
1,024,920
346,680
388,800
397.65
246.65 
167.79 
855.71
334,982,650
252,791,759
58,168,036
332,699,419
978,641,864
ENDING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COST
TOTAL
33,512,270
10,211,263
43,723,533
CHECK FOR THE TOTAL COST 1,022,365,397
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DEP 5.0 : DISPATCH
UNITS ( NUMBER OF BRICKS )
BEGINNING INVENTORY ( 50 % COMPLETE )
NUMBER EQUIVALENT
290*190*135 1,200,000 2,844,000
190*190*135 1,000,000 1,470,000
190*190*85 800,000 800,000
A00*200*250 650,000 3,315,000
TOTAL
ADDITIONS DURING PERIOD
8,429,000
290*190*135 842,400 1,996,488
190*190*135 1,024,920 1,506,632
190*190*85 346,680 346,680
400*200*250 388,800 1,982,880
TOTAL
TOTAL UNITS TO BE ACCOUNTED FOR
5,832,680
290*190*135 2,042,400 4,840,488
190*190*135 2,024,920 2,976,632
190*190*85 1,146,680 1,146,680
400*200*250 1,038,800 5,297,880
TOTAL 14,261,680
DISPATCH
290*190*135 1,200,000 2,844,000
190*190*135 950,000 1,396,500
190*190*85 250,000 250,000
400*200*250 300,000 1,530,000
TOTAL 6,020,500
BROKEN BY DISPATCH
290*190*135 42,400 100,488
190*190*135 74,920 110,132
190*190*85 11,680 11,680
400*200*250 38,800 197,880
TOTAL 420,180
ENDING INVENTORY ( 50 /i COMPLETE )
290*190*135 800,000 1,896,000
190*190*135 1,000,000 1,470,000
190*190*85 885,000 885,000
400*200*250 700,000 3,570,000
TOTAL 7,821,000
TOTAL 14,261,680
COSTS TOTAL PER UNIT
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BEGINNING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COSTS
ADDED DURING PERIOD 
TRANSFERRED-IN-COSTS
1,390,785,000
59,003,000
TOTAL 1,AA9,788,000
978,6A1,864 171.18
LABOR
NET PAY
INCOME TAX
S.S.K PREMIUMS
SAVING ENCOURAGEMENT FUND
HOUSE CONSTRUCTION FUND
DIESEL OIL
TOTAL
17,129,695
4,668,984
5,304,314
2,658,363
2,231,000
31,992,356
400,000
DEPRECIATION
FROM TABLE 1: 2291 DM 10,813,520
INTERDEPARTMENTAL COSTS FROM ALLOCATION 30,244,729
TOTAL COST TO BE ACCOUNTED FOR 2,501,880,469
13.34
184.52
AMOUNT
DISPATCH
290*190*135
190*190*135
190*190*85
400*200*250
COST PER UNIT
290*190*135
190*190*135
190*190*85
400*200*250
TOTAL
1, 200,000
950.000
250.000
300.000
437.31
271.24
184.52
941.05
COST
524,775,444
257,682,457
46,130,050
282,315,904
1,110,903,855
ENDING INVENTORY
TRANSFERRED-IN-COSTS 
CONVERSION COST
CHECK FOR THE TOTAL COST
1,338,820,757
52,155,858
TOTAL 1,390,976,614
2,501,880,469
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